The aim of this case series is to present two cases of renal granulomas discovered incidentally post-intravesical Bacillus Calmette-Guerin (BCG) installations and were managed conservatively. Case reports: The first case is a 68-year-old man with bladder and right ureteral orifice carcinoma in situ. After transurethral resection of the right ureteral orifice and bladder tumours, he received 6 + 3 weekly intravesical installations of BCG and then 6 + 3 weekly intravesical installations of BCG with interferon alpha (IFN) in the presence of an indwelling ureteral stent since he had refused cystoprostatectomy. At the 18-month follow-up, his computed tomography scan showed two right renal masses. Biopsy demonstrated non-necrotizing granulomatosis. Serial follow-up with imaging studies showed complete resolution of these masses without antituberculous medications. The second case is a 74-year old man with left renal high-grade papillary urothelial carcinoma. After ureteral meatotomy and insertion of indwelling ureteral stents, he received 6 weekly intravesical installations of BCG followed by 3 weekly installations of BCG and IFN prior to the definitive management with laparoscopic left nephroureterectomy. Final pathology showed pT1 urothelial carcinoma and an incidental finding of BCG-related renal granulamotosis. The patient has been asymptomatic and did not require anti-tuberculous medications. Conclusions: While these two cases demonstrate the ability of intravesical BCG to reach the renal pelvis, patients with a history of intravesical BCG with incidental renal masses may benefit from renal biopsy. These renal granulomas may resolve without antituberculous medications.
Introduction
Intravesical Bacillus Calmette-Guerin (BCG) was first described for the treatment of superficial bladder cancer in 1976. 1 Currently, intravesical BCG installation is the standard of care for patients with high-risk non-muscle inva-sive bladder cancer. 2 Although 95% of patients receiving intravesical BCG do not experience any serious side effects, serious systemic infections, including fatal BCGosis, have been rarely reported. 3 A small number of granulomatous renal masses following intravesical BCG have been previously reported. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] The incidence of such renal granulomas has been reported at a rate of 0.1% (2 cases out of 2602). 3 However, previous cases were managed with nephroureterectomy, anti-tuberculous medications or both. The aim of this case series is to present two cases of renal granulomas discovered incidentally post-intravesical BCG installations and were managed conservatively without any anti-tuberculous medications.
Case 1
A 68-year-old man, with a history of metabolic syndrome and deep venous thrombosis, presented with gross hematuria. He is a social cigar smoker. Cystoscopy revealed a large invasive-looking right lateral wall bladder mass next to the right ureteral orifice. Urine cytology was positive for high grade urothelial carcinoma. A triphasic computed tomography (CT) urogram did not demonstrate any evidence of upper tract lesions. Transurethral resection of the bladder tumour (TURBT) showed extensive urothelial carcinoma in situ (CIS) widely colonizing von Brunn nests. There was no invasive urothelial carcinoma. The patient was started on BCG (OncoTICE, Merck Canada Inc, Kirkland, QC) induction therapy with 50 mg weekly for 6 weeks. A repeat TURBT 3 months later did not reveal any residual urothelial carcinoma. Therefore, the patient was started on the BCG maintenance protocol and received the 3 weekly intravesical BCG installations.
At the 6-month follow-up, cytology remained positive and bladder biopsies, in addition to the resection of the right ureteral orifice, showed persistence of CIS at the bladder dome and right ureteral orifice. The patient refused cystectomy. Therefore, he was started on a second induction course of 
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Original research Original research case series Bcg-related renal granulomas BCG 16.6 mg with interferon alpha 2b (IFN, 50 million units), while the indwelling ureteral stent was left in place to keep the ureteral orifice open. Three months later, cytology remained positive. Right ureteroscopy (URS) with random biopsies of the bladder and the right collecting system showed persistent CIS at the right ureteral orifice. He refused cystectomy again and was placed on maintenance protocol of intravesical BCG and IFN. Three months later, urine cytology was still positive. Repeat URS and random biopsies were negative, but bladder biopsies showed persistence of CIS at the right ureteral orifice. Follow-up CT imaging 3 months later demonstrated no evidence of upper tract tumours, but there was fullness of the right renal pelvis. In addition, it showed the appearance of two solid lower pole enhancing lesions on the right kidney measuring 3.8 × 3.5 cm and 1.2 × 1.6 cm suspicious for renal cell carcinoma or urothelial ( Fig. 1 ). At this time, urine cytology from the bladder was finally negative, while urine cytology from the right collecting system was positive. To differentiate between renal cell carcinoma and urothelial carcinoma, biopsy of the larger renal mass was performed and demonstrated nonnectrotizing granulomatosis (Fig. 2 , part A). Repeat bladder biopsies and cytologies were also negative. Follow-up CT scan 3 months later demonstrated reduction in the size of the renal lesions, and a CT scan 1 year later showed complete resolution with scarring without any treatment with anti-tuberculous medications (Fig. 1 ). The patient has been followed closely with upper tract imaging every 6 months and urine cytologies and cystoscopies every 3 months. He is still on maintenance BCG with the IFN protocol and has not had recurrences of his renal lesions for the last 2 years.
Case 2
A 74 year-old man presented with microscopic hematuria and upon investigation had positive urine cytology for high-grade urothelial carcinoma. He had never smoked. On cystoscopy, there were no bladder tumours. A triphasic CT scan did not reveal any upper tract collecting system filling defects. Random bladder biopsies were negative and selective urine cytology from the left collecting system was positive for high-grade urothelial carcinoma. Left URS revealed a tiny left upper pole papillary lesion which was biopsied (pTa high grade) and fulgurated with Holmium:YAG laser. Left ureteral meatotomy was also performed. He refused nephroureterectomy. Therefore, he received an induction course of 6 weekly intravesical installations of BCG (50 mg each) (OncoTICE, Merck Canada Inc, Kirkland, QC), while he had the indwelling ureteral stent. Surveillance URS 2.5 months from the initial URS showed that there were more extensive carpet-like lesions extending from the renal pelvis to the upper pole. Repeat biopsy revealed CIS. The patient was again offered a left nephroureterectomy. While the patient was deciding on the definitive management, he received the 3 weekly intravesical installations of BCG (16.6 mg) with IFN (50 million units) with the presence of his left ureteral stent. A repeat CT scan of the chest, abdomen, and pelvis failed to reveal any evidence of extra-renal extension or metastasis. The patient finally accepted a left laparoscopic radical nephroureterectomy, which was performed 2 weeks from his last BCG and IFN installation.
The final pathology showed high-grade urothelial carcinoma invading the lamina propria (pT1, pN0) with CIS in the renal pelvis. In addition, the upper pole showed grossly granular appearance (Fig. 2) . On microscopic examination, it showed severe BCG-related granulomatous inflammation and chronic interstitial inflammation (Fig. 2) . He did not have any constitutional symptoms and was not treated with anti-tuberculous medications. He has been followed with serial cystoscopies every 3 months, and with CT scans every 6 months and BCG/IFN intravesical maintenance without any signs of local recurrence or metastasis for the last 2 years.
Discussion
Although renal granulomas post-intravesical BCG has been reported at a rate of 0.1%, previous cases were managed with nephroureterectomy, anti-tuberculous medications or both. 3 We report two cases of renal granulomas discovered incidentally post-intravesical BCG installations and were managed conservatively without any anti-tuberculous medications. There are several interesting aspects of these two cases.
First, both patients had intravesical installations of BCG after ureteral meatotomy and in the presence of indwelling ureteral stents. Vesicoureteral reflux has been shown in up to 77% of patients post-TURBT when the resection is close to the ureteral orifice. 13, 14 Although we did not have an objective test for evidence of reflux with the presence of ureteral stents, the mechanism of BCG granuloma in these two cases is likely to be related to reflux of the intravesical BCG rather than hematogenous spread since there were no systemic side effects, such as fever. In addition, previous cases of hematogenous spread of BCG have been related to untreated cystitis or traumatic insertion of catheter at time of BCG administration, which were not present in these two cases. 3 Furthermore, intravesical installations started at least 2 weeks after TURBT and URS. 2 Although both antegrade intra-renal and intravesical installations of BCG have been described for the management of upper tract urothelial carcinoma, we have favoured the intravesical approach over percutaneous antegrade approach to minimize the risk of life-threatening BCGosis and risk of tumour seeding of the nephrostomy tract. [15] [16] [17] [18] It is interesting to note that renal granulomas postintra-renal installation of BCG has been reported at a much higher rate of 25% when compared with intravesical installation (0.1%). 3, 19 The fact that both of these patients developed renal granulomas may support the use of intravesical BCG for management of upper tract urothelial carcinoma.
The second important point is to perform a renal biopsy in patients with a history of intravesical BCG presenting with renal masses. In fact, several cases of nephroureterectomy have been reported since these masses were mistaken for renal cell carcinoma or urothelial carcinoma. 10, 12, 16 When analyzing available published case reports on renal granulomas, we found that most cases reported multifocality of renal granulomas with multiple renal masses on imaging studies, 4, 8, [11] [12] 16 while others reported solitary renal foci. 5, 7, 9, 10 Both patients in the present series had multiple renal granulomas. Another sign is the "central unaffected calyx sign" on delayed phase CT images that has been previously described in patient with a renal BCG granuloma. 11 In contrast to a malignant tumour that would destroy neighbouring calyces, the authors discovered that renal BCG granuloma did not affect the calyx within the mass. 11 Although, not specific, this sign was present on the delayed phase CT images for the first patient ( Fig. 1) . Inevitably the role of a renal biopsy in this scenario was indispensable and allowed us to avoid nephroureterectomy for the first case.
Finally, both patients were managed conservatively without any anti-tuberculous medications since they did not have any systemic symptoms. In fact, the renal masses in the first case resolved spontaneously after 1 year without withdrawal of intravesical BCG or instituting anti-tuberculous treatment. Therefore, this raises questions regarding the need for antituberculous medications for patients with renal granulomas without systemic symptoms. Except for the case report by Mody and colleagues, in which the patient underwent nephroureterectomy, all of previous case reports of renal granulomas were treated with 6 to 12 months of anti-tuberculous medications. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] 16, 20 Therefore, here we present two cases of asymptomatic renal granulomas that were managed without anti-tuberculous medications. However, the reason we were able to manage these patients without anti-tuberculous medications was related to the absence of fever and systemic symptoms. Except for two case reports by Rocha and Wada, all of the reported cases of renal granulomas presented with systemic constitutional symptoms of fever. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] 16, 20 Perhaps the absence of fever in the two cases presented here could be related to the dose and strain of BCG used. Whereas in these two cases, 50 mg of BCG Tice strain was used, previous reports of febrile renal granulomas were reported with BCG Connaught strain 5, 11, 16 or BCG Tice strain at higher dose of 120 mg per installation. 9 A recent randomized clinical trial has shown that superior immunogenicity and efficacy of BCG Connaught strain when compared with BCG Tice strain. 21 In addition, anti-tuberculous medications may have reduced the efficacy of the immunotherapy with intravesical BCG especially in the first patient with persistent CIS who had refused cystoprostatectomy. Therefore, in patients with renal granulomas without systemic symptoms, renal granulomas may resolve spontaneously without the need for anti-tuberculous medications.
Conclusion
While these two cases demonstrate the ability of intravesical BCG to reach the renal pelvis, patients with history of intravesical BCG who present with incidental renal masses Bcg-related renal granulomas may benefit from renal biopsy. These renal granulomas may resolve without anti-tuberculous medications.
